WAt 22 g o] 7] 53] #] A9 A45.2010 129)
Journal of the Semiconductor & Display Technology, Vol. 9, No. 4. December 2010.

ITO/glass 7| Zt2{ O] A&} E

Cross linked PVA 777| H[0|E Hoiale| MI[H 54

- 1o

.
=

el

X

—_

A7 7]

Ll

A
T

gt

ol r|0

ek sk stg}

>

Electrical Properties of Organic PVA Gate Insulator Film
on ITO/Glass Substrates
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ABSTRACT

The PVA (poly-vinyl alcohol) insulators were spun coated onto ITO coated glass substrates with the capacitors of Glass/
ITO/PVA/ALI structure. The effects of PVA concentrations (3.0, 4.0 and 5.0 wt%) on the morphology and electrical
properties of the films were investigated. As the concentration of PVA increased from 3.0 to 5.0 wt%, the leakage current
of device decreased from 17.1 to 0.23 pA. From the AFM measurement, the RMS value decreased with increasing PVA
concentration, showing the improvement of insulator film roughness. The capacitances of the films with PVA
concentrations of 4.0 and 5.0 wt% were about 28.1 and 24.2 nF, respectively. The lowest leakage current of 1.77 PA
was obtained at the film thickness of 117.5 nm for the device with fixed PVA concentration of 5.0 wt%.
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Fig. 1. Cross sectional view of the metal-insulator-metal
(MIM) capacitor coated on ITO/glass substrate.
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Fig. 2. Chemical reaction formula of PVA with ammonium
solvent.
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Fig. 3. The Current-Votage (I-V) characteristics of insulator

films at various concentrations of (a) 3.0 wt%, (b)
4.0 wt%, and (c) 5.0 wt% of PVA polymer.
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Fig. 4. The Capacitance-Votage(C-V) characteristics of
PVA insulator films at the PVA concentrations of
(a) 4.0 wt%, (b) 5.0 wt%.
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Table 1. Capacitances of the PVA insulating films with
calculated and measured values at the PVA
concentrations of 3.0 wt%, 4.0 wt% and 5.0
wt%, respectively

3.0 wt% 4.0 wt% 5.0 wt%

PVA PVA PVA
Measurement - 28.1 nF 24.2 nF
Calculation 53.5 nF 33.8 nF 29.7 nF
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Fig. 5. AFM images of PVA insulator films at various
concentrations of (a) 3.0 wt%, (b) 4.0 wt% and (c)
5.0 wt%.

gl 71043t 202 WALTH10). &
o AH o= Qg up o) P
Aeuke YHstel YA 37}
o= 1)

o
71e3gk 102 FhETh 1

N,

o
(¢3 r_?l_',
21

>

O:

r
g g
RN
ox T
o s

ol
)
N,

—

F'

3.2. PVA 77| Eig} FH0| e H7|N 5

PVA 7] % %‘%‘91 o e A7 54 &
ohr 7] flell, 7 - 4714 545 Hehl= 7]
HAE _IJ}(S.Owt% PVA %2 74l tisf vreks
Aol g 714 S4S AT R v
HEEA G AE Y o) 7]E

8t3] =] A9d A43, 2010

7= spin coatingA] RPM 3| - +E FA 3lo] F7
ZA 3 Th 3000, 3500, 4000 rppmQ] 739 ZHz} oF
7.5, 98.7 ¥ 83.6 nme] FAIE UJERAATE

Fig. 6 = A|ZE WA LxpellA] PVA HAZe
FA W AF-AG 54 FAE oS ot 7}
Zte] FARE AztE Aol F = 717} 9.54
pA, 6.18 pA, 1.77 pAE YEMS] 117.5 nm9] 7 5
771$ FAE Z= ATl 7P v FEAHF #
< HAFRUT) o] Asbes HAZFY FAV FALTS
M T 7 X W3t o] wuke FAJsle] HOlTHA
sy FfEle]e] ol F s STV AR TS o

7] WZelot.

Tyt

1

—_

= 7(—]

1ES
1ESE

— o

,I’.).‘._./

s 1ET | e /.,o

-t - . e-0.g-®

c 1ESL _,-) 0% e

Q /Ifo-c-r“".

= E9f ~A-A-A a-AAAAA s AAAA A AAA

(-

= 1E10 k&

o —=—(a)836 nm

—e—(b)98.7 nm

1E-11 & —A—(c)117.5 nm
1E12 F

10

*Voltage (V)°
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